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1) Current Status of MLBGP in China
FERFRESL] ZEPRG

2) Introduction of SINO-GERMAN Optimization of Biomass Utilization
Project (GTZ-FECC)

8L R REDLALA I TUE S+ A

3) Requirements on MLBGP Plant Design and Operation
KARBESIL] wit 5aE#IE
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Definition of Middle- and Large-Scale
(National Standard NY/T 667-2003)

Biogas Plants in China

BGP size #i#%| Individual Fermenter Size | Biogas Production (m3/d)*
(M3 AR E B e

Large X = 300 =300

Middle =50 - 300 =50

Small /) =20-50 =20 /\

Basically all plants must have: Z& LA T) LI H:

i. input and output measurement  FEELFAIHFL
ii. feedstock pre-treatment R4 P
iii. slurry use or processing JZR/ZE(EHEZ T

/7 \

o B NR Y R T
HAEEBZ. (200943
F7i) Chinais famous
for small scale

iv. biogas storage, purification and utilisation. JZ“T/##%, /#HEFIEH household scale bio-

Biomass Utilization Project MOA/GTZ China
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digesters (30 mn in 2009)
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MLBGP Wei Wei, Milk Cattle Farm Jiangsu =
MLBGP I7»z&2& Qﬁ#lti'ﬂg[qg‘fﬁf 5% —FIJ

" —. -

NDRC Demo Project
2N RIS
2,500 milk cows 2,500
L4
5,000 t/yr 5,000 Wi/4
2,500 m3 USR
2,500 m3USR
0.5 MW CHP
HHESEM (35074
)
2006
Ecofertilizer
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MLBGP at DaNiu Milk Cow Farm, Liaoning Tieling

Demo Project

15t phase

2000 dairy cows
4000 t/yr

1 x 2000 m3 CSTR
150 I(Wel-instal
Invest: 6 mio RMB
2009

KRHAEAEAE
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MLBGP development in Germany 1992—2008 & in China till 2007, forecastf& &
(1992 — 2008) 5+ E (H#|2007) KRHEHESIE F K L , 202070

8000 -
Compared to
] Germa‘_ny: ':f 6000 - —— China MLBGP
China has in 2009 | © development Z-E
2.5x more MLBGPs O K I BRI X B
but only 10% of the | - a
capacity to - P
generate biogas o . 4000 - D: Installed capacity
electricity is £ 1835MWel in 2009
installed 2009 | - 0o e
FERERPREBER L
I%%i&%%?%% S 2000 -
2.5f%, {HiZKHiRE
7172 H10%
1992 19083 1084 1006 1098 1987 1098 1909 2000260(3102002 2003 20042230(5) 52000 2007 J009 2010 2015 2020 yr 2025
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3 registered CDM Agricultural Biogas Projects in China
(UNFCCC 4/2010)

i E 2 EMBI3NCOMBIRNWESIE (BtE B S EARHEZE A Z) 4/2010)

Project Name Project type Project owner UNFCCC CER buyer UNFCCC Success
TiH 4 s St WMk FE registered GHG WRHEL status rate of
Reduction 7/ KRG CER
DI 5 AR
Hubei Eco-Farming Biogas Project Methane Hubei Qingjiang IBRD as trustee of  Registered
Phase | * recovery and Zhongye 58,444 Community VM
N e . utilization Company Development
Bl -aRPEYVIR G A R [ SR boE B 1= AN LN /N Carbon Fund
) HFRA T X R
Methane Recovery and Utilization Methane Muyuan Marubeni 1stCER
CDM Project at Muyuan Swine Farm  recovery and Livestock 110,461 Corporation, Japan request 6.6%
in Henan Province utilization Feeding Co.,Ltd. SNy RAW Y i an S 2E—IK
TR R T A 5 PR e [ BRI ) F T E FREmA T MURIRIEA PR A BR
i)

Animal Manure Management System Methane Shandong Minhe IBRD as trustee of  Registered
(AMMS) GHG Mitigation Project , recovery and Livestock Co.Ltd 67,443 Community M
Shandong Minhe Livestock Co. Ltd., utilization W R R RFRE G Development
Penglai, Shandong Province, P.R. of g [alcF) FH PR Carbon Fund
China INRRMZYEEEHRSHEZ THFARAT A X A e
v 3 lE| WS —

*33,000 Household smalll scale digesters (World Bank Project) Clean Deavelopmant

achanism in China
Biomass Utilization Project MOA/GTZ China 13.08.2010 Seite 7
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Challenges / #kik

» The current performance of MLBGPs in China is highly unsatisfactory
(National Statistical Handbook 2008, UNFCCC CDM status May 2009)7 H Kk AR TREBITHEE T (
E RS54 2008, F20094E5H COMEMELL) :
> 4,000 MLBPP in China, 20074E3£114000 kK 2735 TH2
> Only 28 CDM projects in validation (2009) ¥ 28/~CDMj H 7£ & #%

» Only 2 BGP CDM projects are registered and only 1 MLBGP can claims 9% of the anticipated
CERs X2 A~CDMIi B ¥ HAUVE 141 B H1E% K CERs

> China needs H# [E %

> Environmental protection in the husbandry sector & &JREGIAH LRI

> 15% Renewable energy 2020, incl. biogas (acc. RE —Law, 2006) | F¥HS4E ko] B4 GEJE

» enhanced CDM development capacities and to apply new/adapted methodologies (climate,
feedstock,) #RFFCOMMkEES), MHAFHHITES (Rx, BEL O

> additional CDM modalities like ‘small scale bundling’, PoOA-CDM & iICDMFF &A= 41 P-CDM

> 1;pplication of international ‘best practice’ MLBGT technology I" ¥ [=l[=" SR 5[ 5" K RBS T2

N

> New business models (centralization and co-feedstock processing) $T#IE I'{5i=¢ (%F[I;Cﬂl?é]ﬁ 'R
BT

> Improvement of the business environment to develop MLBGPs 2 KHEAKD @Fﬁﬂi"?‘rfﬁi

Biomass Utilization Project MOA/GTZ China 13.08.2010 Seite 8
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MLBGP development in China (2005 — 2014) Impact of 154 ADB Subprojects

1547 H K11 L7300 B R = AR 1 B K B S TR A R 2005-20144F

Impact of 11 Impact of 154
i e IE!LBEF‘ Increase IIl:ll'll LBGP Increase
Performance of MLSBPs [1 performance . . :
2005 core-subprojects by %0 subprojects by [ %)
after 2014 after 2014

Animal manure in all China bn tiyr 2.1 0.002 0.1 0.01 0.5

MNumber of MLEG plants n * 3,784 11 0.3 154 5

Digester net-volums m- " 1,724,100 46,500 2.8 322,000 18

Waste Treatment Amouni mn thyr " 122,820 1,868 1.8 0,500 2
| Average treatment capacity t."ﬁ.r"ﬂar't 32000 178,000 Ge0 &1, 700 100

Biogas Cuiput M - Ye " 341 18.3 5.8 100,000 23

Biogas Supply to Houssholds mn nm-iyr 133 087 0.8 143 10
| Biogas Power Generation mn KW hiyr 40 287 43 121 200

Installed Capacity MW 19.2 5 20 20 100

Commercial Eco-Ferdilizer min tyr 4.5 Q.88 13 5.2 100

Ingrease of food crop value % 10 — 20 10— 20

ZHG emission reduction min t COzMyr [ J.020 17 = 1.2 17

COD emission reduction *° mn t CODMyr 7.8 =0 004 0.04 =04 0.55

COM projects n B g-1 120 - 150

Emplayment *** pErsan 10,000 200 2 1,700 2.3

Indirect beneficiarzs (housshaolds) ] FEErnAT 000 = 2800000

®  Source BIOMA, Chengdu Biogas institute, Ww Libin, 2008
w2001 Cob ivestock emission all over China, 30% COD reduction assumed
=% ponstruction workers not included

SEEEAT 000 refer to ecofarming bensficiaries (from investigation on core-subprojects), 280,000 come from ecofarming expert's repon CIRS
v

Biomass Utilization Project MOA/GTZ China 13.08.2010 Seite 9
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Agenda / &

1) Current Status of MLBGP in China
FEKFEES T LEPRA

2) Introduction of SINO-GERMAN Optimization of Biomass
Utilization Project (GTZ-FECC)

8 A ) Js e LR I3 E 21

3) Requirements on MLBGP Plant Design and Operation
KABEIL] kit 5eE#E
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Overall Project Objective of the GTZ Biomass Utilization Project

| TE T p B

The overall objective* of the GTZ Project is:

.. to improve the technical standard and the (operational)
performance of medium- and large-scale biogas plants that
produce energy from biomass.

R FY L IR

?m.—,jttlﬂi,n—uaw (FP[2 P02 PRI o< ARIERRE 7

~

*PIA 7/2009

Biomass Utilization Project MOA/GTZ China 13.08.2010 Seite 11
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GTZ Process architecture & landscape itz &

Steering processes {HSER

GTZ BMZ
Review
GTZ-BMZ

RV

Steering
Committee...

BIZAS

Progress

Team-
meetings

o

R (2R

Reviews

HEREVFAL

— = T T ==

5 DEMO projects

Core processes X4 F SR

————

A: Support to ‘international best practice’ DEMO projects >
“ EH PR SE B - I E SO

Sector Skills
frleiae :
B: Capacity building and mechanisms to promote dissemination > Large Biogaspant
B R A AL o Sector
Standards, Handbooks \ strengthened

mEsE, R A
BRAEFH

C: Sector policy framework 47V S HESE >
D: TA to the PMO for ADB Project implementation >
BRI R R EH I A ELHEADBT I H

Auxiliary processes [ft/EfE

ADB
Suprojects
WATFHH

Reporting... Learning... Networking... TT‘?‘;TIZ?;?QV
i 3] it sfer ..

A

Biomass Utilization Project MOA/GTZ China

13.08.2010 Seite 12
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£ 5‘}?‘%3‘ / Project Components

HEERT A: X “BAESEER” ~{ull H KRS
Component A: Support to ‘international best practice’ demonstration
projects

HEERsr B:  HEATREIE W, (2R EHEHE MR RN K
Component B: Capacity building and mechanisms to promote broader
dissemination and replication

s C o ATWLBURAESR

Component C: Sector policy framework

ZLARFRSY D : WTADBI H SEHET H B H A B RBAR SR
Component D: Technical support to the PMO for ADB Project
iImplementation

R E: HEFKERNHARTES).
Component E: Other activities with NDRC

Biomass Utilization Project MOA/GTZ China 13.08.2010 Seite 13
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Short List of 19 Demo project candidates
and 7 Demo Projects proposals

Pass Utilization Pro
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SINO-GERMAN Demoproject PPP Co-operation

FRESERUIEGEAE (A RESEXTHE)

Obligation of GTZ towards the Demo project owners:

GTZX I B Mk ) X 55

» reviewing the project concept (FSR) acc. to ADB requirements ‘NY/T 1222-2006’ and the ‘Guidelines for

technical specification, performance, implementation and operation of MLBGP under the ADB loan

[ANNEX 4b]vF Al H e CrItit) , ARG AT ZEOR ZATIEbRAE, AT DT R B oAU, A, 5K

it LA s AT TR

= review of detail design, workshop drawings V{51 E40 % i, K48

= demonstration of financial feasibility of the adapted concept Pt KT /7 % (285 il 1171k

= specification of equipment and project performance guaranties for tendering 14 #1112 17 4H 4R £ 41 i 1]
CHFRPRAESD

= support of tender evaluation and contracting 43 bx PEAL IS 2 (1 £

= supervision of project implementation 57251 H £ ¥

= advise on project start up and operation during the first year 4 [ J7 2 155 4Eia 4 AL 3 4F

= providing training (planning, operation, maintenance, process monitoring,) #5501 (&, &17, 4

P, AR D

= support to facilitate the cooperation with Investors, PPP- and CDM partners fitik 5 HAB P Ty, A FA

EAEIKPE R COM A AEAK A 151

Biomass Utilization Project MOA/GTZ China 13.08.2010 Seite 15
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Obligation of GTZ towards the Demo project owners GTZX%}I B MV E ) X 55

Scope of TA work

The International Consultant and the Chinese Domestic Engineering Consultants shall conduct
advise and supervision on:

], Preliminary and conceptual design, 3%

"2, Basic- design and project preparation, 11%

3. Process design and blueprint, 15%

"4, Approval design, 6%

5. Detailed design, 18%

6. Tender preparation, equipment specification 6%

"7, technical and financial Tender evaluation and awarding, 5%

8. Construction supervision, 33% (delivery, implementation, start-up, final costs

operations and maintenance manual )

0. Object documentation and warranty claims, 3% (list of faults and malfunctions,
performance control and warranty claims, Final documentation, drawings, performance
and emission monitoring

Biomass Utilization Project MOA/GTZ China 13.08.2010 Seite 16
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SINO-GERMAN Demoproject PPP Cooperation

FESERUIEGIEAE (A RRESEXTHE)

Obligation of the Demo project owner i H MV = 1] X 4%

» to provide a project implementation with matches the GTZ project schedule (detail design 2010 and
first year of operation before 2013) $EIL7F 45 GTZI H N [H] [ 1 H sl v &1 (201041 £40 %11, 2013
TERIREANSS i 1T)

= ensure smooth cooperation with the design company (MoU partner) {4415 50 H & 128 7 11 A4

IR Gt fid e I sk h A A HE VEARRED

= apply the technical concept proposed and possible additional investment required, based on the
financial feasibility and common planner client negotiations under the objective to develop a
DEMONSTRATION project! #2847 yu it H 10 H bR, AR08 nl A7k 2ol A= Fe vt 7 b iy 20 ALl
FL N HIGTZR (RO ST I AT B 5 5

= Applying atendering procedure acceptable to international procurement practice H3 -4 & 5 2 7 52
bR

» Implementation of project by using the equipment as defined and tendered in terms of capacity,
quality and quantity 42 I AR SO E RIS i e OIS i AL ) LS 1

= participate in the trainings provided Z: IGTZHE L1155

» not undertake any additional project cooperation which is in contradiction with the German
Development cooperation or the selected business concept A~ Z: 5§ 1l [ £ AR GAE A v A AEF 9211
Fopt & 3 H

Biomass Utilization Project MOA/GTZ China 13.08.2010 Seite 17
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FECC - GTZ

L]
)
[
L]

1 5 -
! German Sino-German Biomass Biogas w2
Eaiin ) Cogas Utilization Project Innovation
) <-r- Ass., ... PPP Project Co-Director Alliance,... "*%=3% Chinese
Biogas ! " | :
fivelia H i Biogas
nau
g ) . Industry
Sector i ot
“ay v - Sector
& . &
] L} *
I
1

M, German Design  PPP Expertsteam  *  Chinese Design
- " %o, m— "
Institute é,;,,_,____,,,@'_) Institute

A )
w . p
"- : :
“lllll! -le---I.}-l“‘A‘....IIII.xIY..“lA
- ..'b E ==Y_====._y====25=t_=====_y=====i_==
M= 1 T 2 1 1 a1 1 a1l =]
I PPP partners 2: Project Design Institute (PPP Coordinator & Expert team) I
| | | | | | | |
T S N T N 1 S N I 2N
I| 1 I I 2 I I 3 I I 4 I I XX |I
I PPP Key-Partners 1: Project owner DEMO PROJECT |
I (PPP Director, PPP Coordinator & PPP Team) I
I —1 1 _ l ] 1 ] 1 i [
—— Contracts I . s 4 4 14 A4 Il B
iy ')' Know-how transfer I 1 | | 2 | | 3 | | 4 | | X I
:I PPP Partners 3: Governmental Authority (PPP Coordinator) [

Biomass Utilization Project MOA/GTZ China 13.08.2010 Seite 18
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SRTADBTWE ';@Z(Z{iﬂfﬁ / Overall ADB Project Support

Component A: Demonstration projects (1-2 such as Shandong Lunan [GEF], Jiangxi
Suichuan) A&B7r: 7~jadi H (L-24Ebtn il 428w S ILvE 1))

Component B: Training of designers, provincial TIOs, owners, operators, including study
tours and onsite training in Germany as agreed in the PIA (on BGP planning, operation,
maintenance, process monitoring,) B : At T7 . BORSE T A% L M FIEE FH T
il IEH A E IR TR TR B, 4. RERD

Component C: Sector policy support: Recommendation to Ci#75: 17 o 7 £F

(a) Improve the technical standard of biogas plants in China, by #& i H E VH < TR AR b
(b) Awarding the project performance and output rather the initial investment, =7 51 [ iz17
AP it i AN AT AR B3

(c) China Biogas Handbook, etc. [E 3 Tt

Component D: Review of project concept (FSR) of ADB subprojects acc. RRP Annex 9,
on a ‘voluntary basis’ to subproject s which want advise from the GTZ experts team (acc. to
ADB technical standard, review of detail planning and specification of equipment for

tendering). D45 M4 [ R NS ADB 115 H Al BREAT VAN GEHR AT R AR bR, 7

VEAN BT DPAL,  SRAR B AU

Biomass Utilization Project MOA/GTZ China 13.08.2010 Seite 20
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ADB Subproject Review and Approval Process (acc. Draft RRPP

10/2009) / ADB T3 B & & RISt HEFL

Step | Responsible Party Action Standard or Criteria
1 Provincial PIO Serean subprojecis Subproject Selection Criteria
2 Subbormower Prepare subproject 1. Deslgn Standards for Blogas Projects
documents: In Large Livestock Breeding Farms
1. FSR (NYIT1222-2008)
2. Tabular environmental
impact report Assessment Law
3 Municipal/County Endorse subproject
government through | 1. Financlal capacky
local project office 2. Subloan guarantee
4 Provincial Review and approve 1. Guidelines for fechnical specification,
govemment through performance, implementation, and
PIC 1. FSR—financial and operation of medium- and large-scale

\| implementation and

2.1 Design Standards for
Biogas Projects in Large
Livestock Breeding Farms
(NY/T1222-2006)

4.1 Guidelines for technical
specification,

Biomass Utilization Project MOA/GTZ China

aconomic viability biogas plants under ADE loan
2. Initial ervironmental 2. ENUTOINITGIE] BSSOaa et Bret i I
e managsont framework operation of medium- and
3. Sub whosa basa cost of - i
projecis whosa base oot of large-scale biogas plants
miion under ADB loan
5 Provinclal PIO Prepare provincial FSR
6 Provincial Rewview and approve
Development and provincial FSR
Reform Commission
7 ADB Prior revlew and no- 1. Subprojects whose base cost of
abjection approval of consiruction is equal to or mare than
subproject beyond CNY15 million
threshold: 2. Firstiwo subprojects whose baze
2. Il e orttal CNY15 mill m'llé?,'.;'?‘;v.“‘”‘ b of
ronm millior nce
caniion Annex 4b of PPTA ADB
3. mental
o Report 1/2009

13.08.2010 Seite 21
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ADB-FJ 147 it A

ST il 2| FrifE

1 BHIH I A= T I TI0H bRt

2 = i SIS 1. KPRZRRIE S TR hsiE (NY/T1222-
LA IR 1S 2006)
2. MBSV IR 2. AR N RILRIE IR BT A 2

3 MR BFEE o | ARE P

Ip gl

DU AR Bt

4 BEFE G H Ir | PR RIHE T IUE 1. WATSEECRR R A vl B SEil Xas AT
AMATYERF IR s — 25 nl 4T ARG
WA VEAL 2. IREEIUMIVENY M P HELE

3. RAE%W/ANT15005 AR THHE

5 BPINEH LT = HES B Bl AT ERE IR

6 BR SRR 4 VA AL T AT M I
He

7 W TT RARAT SIS RO R AR T |1 AR 15005 AR T T H
H RS B0 2 45 2. HANEOETHEABE A>T 150005 ARSI H
AT PERF oY R
YA S DAk
IRE A FH R

PPTA

T B
f 4b
1/2009

ADB

Biomass Utilization Project MOA/GTZ China
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Agenda / &

1) Current Status of MLBGP in China
FEKFEES T LEPRA

2) Introduction of SINO-GERMAN Optimization of Biomass Utilization
Project (GTZ-FECC)

B AP R REDUACA I H A4

3) KPMEA L] wit HizE#RE
Requirements on MLBGP Plant Design and Operation

~
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Overview - Requirements on MLBGP Plant Design and Operation

(Annex 4B) /| KHF BB Wit @ HEX (4F4B)

(i) Feedstock %5 k| (pre-treatment, age, co-feedstock Tiikb 2 i 1 525 k)

(i)  AD technology and process performance X 51 44 2 AR Fz 171 0 (COD
removal rate, temperature control, reactor efficiency, HRT, energy saving,
M T R T ok U B A T, s IV 38 7 45 B I ], BE 1T 4)

(iii)  Auxiliary Equipment [ & ¥z 5 (R AL ¥ 5 feedstock collection
equipment, #4225 Heat Exchangers, i #}Hik {7 1% jifi Fertilizer storage
facilities, i1 ¥ £ Fertilizer distribution equipment, AR AL 7 i
Gas liquefaction, compaction and bottling, "/t R E M)
Local gas distribution grid, 1 spare parts)

(iv) Plant Safety I.) ‘24> (Explosive Safety Zones &/} %2 4=, gas over- and
under pressure safety devices #&/F, R aA 2 ) 224235 %, Other
safety measures HAth 224> 4 ifh)

(v)  Peoples health and hygiene A\ 5 {5 A1 12 4 (feedstock hygienisation %7 %}
) AL

Biomass Utilization Project MOA/GTZ China 13.08.2010 Seite 24
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Overview - Requirements on MLBGP Plant Design and Operation

(Annex 4B) /| KHF BB Wit @ HEX (4F4B)

(vi) Environmental protection and natural disasters ¥ 55 {54 Fl [ 4R (FUAHE
Jilgaseous emissions , B noise, YA H RS HHE, B LR it
protection against flooding, 7 earthquakes

(vii) Management aspects’y i /7 [fil (internal and external process control and
monitoring, including CDM, management responsibilities and functions ,
spare parts, maintenance b1 L2 G FIE)IL I 07, & 4F, 4E15)

(viii) Staff education and training 71 275 555

(ixX) Planning and detail design, specification 1% f1£41 1% 1] (General
Contractor approach , turn-key lots procurement/tender, liability for project
performance, safety analysis, ‘Heat loss calculations’ and ‘energy balance’ )

(X)  Supplies 70 (works-, equipment contracts, quarantines 1. Al 7% & [,
i 3% 341)

ADB

Biomass Utilization Project MOA/GTZ China 13.08.2010 Seite 25
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Overview - Requirements on MLBGP Plant Design and Operation

(Annex 4B) /| KHF BB Wit @ HEX (4F4B)

> NY/T 1220.1-2006: Technical standard for biogas engineering Part 1:

Process design A7 LR AL, 26—y 2%l
> NY/T 1220.2-2006: Technical standard for biogas engineering Part 2:
Design of biogas supply 45 LR ARG, 34 (tS %)

> NY/T 1220.3-2006: Technical standard for biogas engineering Part 3: Construction and
acceptance yH < [ FEFEAINYE, 5 5. it T A 50U
> NY/T 1220.4-2006: Technical Standard for biogas engineering Part 4: Operation and

maintenance i L AL, S PUE . T

> NY/T 1220.5-2006: Technical Standard for biogas engineering Part 5:
Evaluation of quality ¥ T T FEFZ AL, 28 fidisr: i PP

> NY/T 1221-2006: Technical Standards for Operation, Maintenance and Safety
of Biogas Projects in Large Livestock Animal Breeding and Poultry Farms, Ji

WEEFEIE AR LRsAT . dEY S e e AR RS
> NY/T 667-2003: Classification of scale for biogas engineering 4 T FE AL )
aN4i

> NY/T1222-2006: Design Standards for Biogas Projects in Large scale Livestock
and poultry breeding farms. 54l & & 720 i T TR B HLE

Biomass Utilization Project MOA/GTZ China 13.08.2010 Seite 26
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Requirements on MLBGP Plant Design and Operation (ANNEX 4B)

KRB TRER T ABITE RN ZMS (W4F4B)

(i) Feedstock (age, co-feedstock, ...) sURNAEhg I 0], B 5ok )
(i) AD technology and process performance R4 & e AR Rk g

« General plant availability (Technical breakdown) i |- & 44<1]

P (BOR k)

Fermenter and Pipes [REGENE &

COD (VS) destruction/conversion shall be at least 60%
Temperature control 0.55° C +/- per day, acc. US standard i

& #54ill+/-0.55C &K

Technology related performance criteria such as: CSRT HRT >
17 days, PFR HRT > 20 days, unheated AD HRT 26d in the

South 60d in the North (US standard) 5 £ G2 FH ¢ [l 4 AR vE -

CSTR {Z &I R>17K, PFRI/K 45BN R]>20°K, X -0 15 vt 1 it /)
PRAAGEKIE RN JbT760K, #7726 K (36 EARE). ;@

Biomass Utilization Project MOA/GTZ China 13.08.2010 Seite 27
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Biogas Yields of Different Feed Stock FER$+ =&l

43¢, Wik Cow manure, liquid (9% DM) 230
W& 1% Pig manure, liquid (7% DM) 30

%53 Chicken manure (15%DM) 58 spec. gas }"IEld m? N_Biogas‘( t substrate

X¥52€ Turkey manure (20% DM) 80 F/—:(,% ﬁﬁiﬁ/—ﬁ/ﬂiﬁﬁﬂ
BITXAR Vegetable residues (10% DM) 53
HHfk Grass silage (25% DM) 151

FXKHH Corn silage (30% DM) 200
BYE4A Left over food (20% DM) 220
BYIFEFT Cereal straw (85 % DM) 300
WAR>EY) Grease separator (5/50 % DM) = 500
X479 Colza cake (15% fat)

550
A% Left over bread (90 % DM) 580

High biogas yields, more stabile process, better trace element supply, better performance,...
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.- — -

£ hxX#95E~ Definition of ,Centralized"

.Centralized biogas plants’ process feedstock from a certain
catchment area with the benefit

SR EAKS %’J*~£ﬂWMWWwWHH%

- to operate larger units (than the decentralised solutlon would be)in a

better economic scale ﬁﬁj;[sffﬂﬁ IS S A

- can be operated whith the same type of feedstock (e.g. pig manure +
pig manure), or with ,co-digestion‘ (e.g. manure + BMW + energy crops)

mu§¢%@w;wﬁﬂi%Tﬂﬁﬂ& L LS
- they usualy have a higher process stability J&/ i AR IR

- depend less on individual feedstock sources (project partners). [}
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B AR L Definition of ,Co-digestion’

Co-digestion mostly at ,centralized* plants (if it is not an on-site
treatment) is to process different kind of feestock (manure,
agroindustrial waste, restaurant and BMW, straw, energy crops,), with
the benefit to IE SRS PRI FIFVECR 52 F):

- operate larger units in a better economic scale IE#W%

- improve the efficiency of existing facilities (specific biogas production)

REBITHE (FijRp o &)

- maintain a more stabil process (multi feedstock fermenterdiet,) "R A
BARE

- enhance income situation through receiving waste disposal service
fees and higher biogas production (energy sales, CERs,)

FRIE P PRI T FIR) PH R (B BRI, BEEE) g£

Biomass Utilization Project MOA/GTZ China Renewable Energy Programme
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= BWAWWW -0~ BVW —%- sewage Sludge ~<-FTS
—6— cattle manure -~ cattle manure/BMW2:1) —+ cattle manure/BMV(1:2)

1200 - (solid)

3007 0’~000‘0—00
n’o

< 4"
Q v/)
./’ “ N AgrA

‘ \ | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | J

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 days
High biogas yields, more stabile process, better trace element supply, better performance,...

A
AA‘AAA

0.0
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The new conceptual approach to develop MLBGP for Biogas and

CDM B[ E5HLCDME & - 5[l B = pUFfs, » Fri ik

Digester Types (US standard)

Plug Flow Digester (PER)
For cow manure the TS of influent shall be 11 to 14 %.
For other manure sources the TS shall be 8 to 14 %.
HRT > 20 days, temperature mesophilic (35 °C to 40 °C) an optimum of 37.5 °C, daily fluctuation of
digester temperature limited to less than 0.55 °C
The length to width ratio of digester flow path shall be between 3.5:1 and 5:1.

The ratio of flow path width to fluid depth shall be less than 2.5:1.
The shape of the floor and walls shall be uniform to minimize mixing.

Complete Mix Digester (CSTR)

TS influent shall be from 2.5 to 10%.

HRT > 17 days.

Temperature mesophilic (35 °C to 40 °C).

Appropriate mixing devices shall be provided to assure a complete mix process.
Fixed Film Digester

TS of influent shall be <5 %. For TS > 2.5 % (particle size < 0.6 cm).

HRT from 1 to 6 days, depending on waste biodegradability.

Temperature from 15°C - 40 °C

Microbial support material with >7 cm openings
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The new conceptual approach to develop MLBGP for Biogas and
CDM 5E’=*ul_§$i§*bCDM’;ﬁ%f, ’ fé}’%ﬁ*ﬂlfﬁﬁﬁ" puUE=S. > Frik

> Performance aspects

Minimum HET if minimum treatment volume is = minimum HRET
46 to achieve ~60% V3 destruction

- Timely availability of the installation
incl. energy plant 90 — 95%

- VS destruction > 60% (also US
standard, see below,)

- Minimum hydraulic retention time
(HRT) for covered AD systems in
days in US between 60 d in the
North and 26 d in the south

ANAEROBIC DIGESTER — AMBIENT
TEMPERATURE (No.) Code 365
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Requirements on MLBGP Plant Design and Operation (ANNEX 4B)

K RBER TRV EITERM & (MH14B)

« Gas Purifikation Systems iS5 H &%
BG desulfurization by (>350 mg/m3 SO, for combustion enginesyH /it it (4
PP SO,<350 mg/m3):

>  BG mixed with an air stream (<12 Vol%) =4 ifin GH AL
25/ JE A< 12 Vol%), biological desufurisation

>  FE-hydroxide reduction to FeS (%L 24 5

»  Active carbon absorption (pressure swing absorption, PSA)
absorption by scrubbing processes Polyethylene glycol, Cryogenic
separation, In-situ methane enrichment anaerobic digestion
acceleration (ADA) W5 W B ClR] B b e vE <oh AR B 2% R4
RIENIEV(ADA ®)

" —-:; »Electricity stand-by capacity /25 H fE

=Electricity grid geeding % Hi [

"Emergency high-temperature gas flare >1200° C and a

residence time of >0.3 s (USA 0.6-1s >850° C)% &= Uk k
b5, G R>1200 ° C o 5B R %> 0.3 # (%%%m

N 0.6 —1F), >8507C)
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CEFPF support ADB projects to install High Temperature

Gas flares EISEEIRIKFEE S /AT H 2 iSRS ANIE

Biogas flares destroy the biogas which cannot be used during: - overproduction, -
problems with the gas utilization system. Emission reduction through flares is
eligible for CDM CER generation. KIERBREEFHKES (E-dE, SAFHRSH
BRI,  KAEJHEEFTLASA &4 HKICDM Rk
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Requirements on MLBGP Plant Design and Operation (ANNEX 4B)

K RBER TRV EITERM & (MH14B)

(iii) Auxiliary Equipment [} &3 &

Spare parts %}

Waste collection equipment J5URH A ¥ %

Heat exchangers #4147 2%

Fertilizer storage facilities Ik 17 15 it

Fertilizer distribution equipment/If B} 41 14 4%

Gas liquefaction and bottling "4k {4 )7 G5

Local gas distribution pipelins (gas grid) “UiAH%EiE R

Biomass Utilization Project MOA/GTZ China 13.08.2010
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Heat exchangers / #AS #:58

Different Types of heat exchangers (spiral, pipe-in pipe,) to recover (waste) heat from

liquid and gaseous media A~ [7i] 2SR [ 1] DI AGRAAR B i DS A i 1 T2 Hie s

At MLBGPs heat exchangers contribute to PN T%°:r:*n'3::“'“°“ Heat Recovery
energy saving by for example converting the heat : :
I

Coeling Eqmpmerl Unit
from the warm AD effluent to the AD influx, or to B
utilize the heat from CHP to heat the fermenter Hot Exhaust Gas
(with hot water or steam). Az #8152y 73 1 :

Diverted Gas‘ Hot Water or Steam

Spent Exhaust
Gas

PR, ETT B DR AR S 51 s
. REGHIACHPRBSINIL (it o T RS
7J(EZ,;§:Y;&> o '{R\LT:FE
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Heat exchangers / #AS #:58

Hot water
boiler

Biogas

Digestion f‘j ’

chamber LN om—
Circulation
of hot water
"

“ @ “\irsu 80

Circulation of sludge

Example VSV 40

Sludge flow 6 m*/h
Sludge temperature at inflow  5.0°C
Sludge temperature at outflow 31.0°C
Hot water flow 8 m*h
Water temperature at inflow 75.0°C
Water temperature at outflow  55.0°C
Effect 183 kW
Application for heating of incoming sudge.
Example VSV 80

Sludge flow 73 m'/h
Sludge temperature at inflow  55.0°C
Sludge temperature at outflow 55.6°C
Hot water flow 12 m*/h
Water temperature at inflow 68.0°C
Water temperature at outflow  64.1°C
Effect 55 kW

Application for maintaining constant temperature.

Biomass Utilization Project MOA/GTZ China
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Requirements on MLBGP Plant Design and Operation (ANNEX 4B)
K RESR TRER RS ITE RN+ (W4F4B)

(iv) Plant Safety | [X ‘%4>

Explosion protection #4544
Over- and under pressure safety il J& % 01 [ {547

Emergency gas release 5 24 HE L
Flame trap device [k #5 ;

Explosive safety zones F#JFE % 4% | Exp'ﬂSiﬂ“SﬂE'ahr

Funkenbildung, Feuer und

Rauchen
verhoten
Ex-Zone 1 Ex-Zone 2

im Umkreis im Umkreis
. vonim von1mbis3m,
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The new conceptual approach to develop MLBGP for Biogas and

CDM #HA) 2 5CDME&, KEXNTRBEI) KBS, HkQ)

> Safety aspects and protective measures incorporated into the
design regarding: ‘Biogas is a flammable gas'’.
Bvl % R A A A
* Explosion (ca. 6 — 12 Vol. % Biogas, 4,4 — 16,5 Vol.% Methane)
 Fire (ca. 700 ° C, Methane 595 ° C)

The gas collection, control, and utilization system shall be accordance with standard
engineering practice for handling a flammable gas and to prevent undue safety hazards.
As aminimum:e

Seite 40
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The new conceptual approach to develop MLBGP for Biogas and

CDM AR 8% 5CDM4 &, REANTREBR) WM, HhiE2)

Safety equipment &2 %&

Over- and under pressure safety device (at least one) for each container
holding biogas (fermenter, gas holder, ), protected to the discharge of the
sealing liquid at the stage of over- or under pressure), in the case of
emergency the gas must be released to open air at least 3m above ambient
ground, 1 m above buildings and 5m from neighboring facilities, in 1 m
distance from the container content

Pressure less over pressure under pressure
Ansohiuss 3 g ;
Varbindung mit Jhgﬂgmg —I_LI
Umigebungsluft
JF Wasserstand der JT'
[Fmenrehs i i sich bai i i
[ standiges
AuBenohr Wordensatzufuhe
i ginstallen wiirde P g "
| ]
o A
Kondensatabiauf
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Requirements on MLBGP Plant Design and Operation (ANNEX 4B)

KRB TRER T ABITE RN ZMS (W4F4B)

(v) Peoples health and hygiene A i HF1 1174

 Feedstock hygienisation animal products: particle size <12
mm, 60 min at 70° C JiUBl BAALALTE 5= i Rife<12 mm,
70° C [ #6074

(vi) Environmental protection and natural disasters {3 f1 H 44
K

« Gaseous emissions (GHG, toxic gases, odor) “UiAF Gl
&, FEfE, R
 Noise (mainly from gas engines) l§: 5 ( 2ok AR BIHL)

« Emssions from gas utilization (boiler, CHP and flare emissions
WAMH ARG Gadr, CHPATJCKEHEEO
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Requirements on MLBGP Plant Design and Operation (ANNEX 4B)
KRB TER T ASITERMEMF (4F4B)

(vii) Management & 2!
ADB
O=E/\

« Allocation of staff responsibilites 51 T {: 5777 i

» Periodically internal and external inspection of electric- and
electronic equipment, process monitoring by plant operator & 11 A
ERFNANERAS A AR i, AR R

« MLBGP have to be controlled by an overall process control system
K RGEA L) 20 i — B BRI R 5 ) R g4 il

(viii) Staff education and training &1 LZ & 5551

(ix) Planning and design #5151t

(x) Supplies (works and equipment)
PR CERE )
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Check List (Annex 4B - 6) / &8 ( fi{44B — 6)

ZAEER: KPRES TREREMIETER O SRR &L EMETEAS" K H T4 st st
BRAGTHER B30
Check list: Requirements on MLBGP plant design and operation for a comprehensive

‘technical upgrade needs assessment’ and estimation of additional costs based on
detailed project design (70 criteria)

PRI Item required: Relevant to Considered Additional costs Commends
the project in the FSR required i
(Yes/no) (Yes/no) (CHY)
5y A PART A: M EIHM | &EFERA | FHER IR
K RIS it G2/ (AR
)

1. | Wet feedstock bioorganic wastes with low lignocelluloses
content AR & E R EYVRANLEFTY)

2. | Age of feedstock less than 7 days (if not deep frozen)
JEBHF A IR 1) 2> T 7 R CAER AT IR R )

3. | Low content on ‘ballast matter’ yb 47 7 &= AIK

4. | ‘Clean pollution free - feedstock’ J5i kIG5 G4
5

6

Co- feedstock available 7#7£ & & % 5 R}
General plant operation availability of >90 - 95% (>8000 h/yr)
RIS AT I AT REAE E I ) 90 - 95% (>8000 hiyr)
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Thank You! &%} !

Technical Director
Optimization of Biomass Utilization Project

YR LT H EAE

Prof. Dr. Bernhard Raninger
bernhard.raninger@gtz.de
GTZbiogas@126.com
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Straw & Stalk Biomass Resources in China 2006 (mn t/yr) 24 GW in

2020 !
Total straw Fertilizer / Use as fodder lUse as paper Lise as fuel Others
and stalk collection loss raw material (cooking & heat-
output ing;

East China 184.759 27.715 42125 4 291 110628
South China 147.503 22126 h6_296 7170 61.911
MNortheast China 100.646 15.087 1.934 2579 63.636 17.400
MNorth China 86.786 13.018 13.646 3.105 57.017
Southwest 82.666 12.400 41555 2112 26.599
China
MNorthwest China 45,566 6.836 4910 1.744 26518 5.k58
total 647.926 §97.182 160.466 21.001 ( 345-30@_) 22958

Biomass Utilization Project MOA/GTZ China
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